A novel biosurfactant-producing strain, designated YW1 T , was isolated from agricultural soil. Its taxonomic position was investigated using a polyphasic approach. The cells were short rods, Gram-negative, non-sporulating and motile. Phylogenetic analysis based on 16S rRNA gene sequences revealed that strain YW1
DNA-DNA hybridization experiments against these three strains gave results that were clearly lower than 70 % DNA-DNA similarity, and consequently confirmed that this new strain does not belong to a previously described species of the genus Comamonas. The major respiratory quinone was ubiquinone-8. The major fatty acids (.5 %) were C 16 : 0 (30.1 %), summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c; 25.4 %), summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c; 15.3 %), C 17 : 0 cyclo (7.4 %) and C 14 : 0 (5.8 %). The major polar lipids were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, unknown phospholipids and unknown lipids. Based on the phylogenetic analysis, DNA-DNA hybridization, whole-cell fatty acid composition as well as biochemical characteristics, strain YW1
T was clearly distinguishable from all species of the genus Comamonas with validly published names and should be classified as a representative of a novel species of the genus Comamonas, for which the name Comamonas jiangduensis sp. nov. is proposed. The type strain is YW1 T (5CCTCC AB 2012033 T 5KACC 16697 T ).
The genus Comamonas was proposed by Davis & Park (1962) , but the name was not validly published until De Vos et al. (1985) revived the genus and type species Comamonas terrigena. Tamaoka et al. (1987) Wen et al., 1999) . At present, the genus Comamonas comprises 14 species with validly published names: Comamonas aquatica (Wauters et al., 2003) , C. badia (Tago & Yokota, 2004) , C. composti (Young et al., 2008) , C. denitrificans (Gumaelius et al., 2001) , C. granuli (Kim et al., 2008) , C. kerstersii (Wauters et al., 2003) , C. koreensis (Chang et al., 2002) , C. nitrativorans (Etchebehere et al., 2001) , C. odontotermitis (Chou et al., 2007) , C. terrigena (De Vos et al., 1985) , C. testosteroni (Tamaoka et al., 1987) , C. thiooxydans (Narayan et al., 2010) , C. zonglianii (Yu et al., 2011) and C. guangdongensis (Zhang et al., 2013) . At the time of writing, numerous strains affiliated with the genus Comamonas have been isolated from various environments such as termite gut, wetland, activated sludge, soil, hay-infusion filtrate, humans, fresh water, subterranean forest sediment and sulfur spring sediment.
In an attempt to find new biosurfactant-producing strains, we screened a large number of areas, using the dropcollapsing test, to select micro-organisms with high surfactant powers (Burgos-Díaz et al., 2011) . A bacterial strain, designated strain YW1 T , was isolated from a soil sample, which was collected from a field of rice (Oryza sativa L.) in the city of Jiangdu, Jiangsu province. The strain was able to reduce the surface tension of the medium to the mN m 21 level, due to the production of a mixture of compounds with surface activity. C. aquatica LMG 2370 T , C. kerstersii LMG 3475 T and C. terrigena LMG 1253 T , were employed as controls in the phenotypic tests. Unless indicated otherwise, the morphological, physiological, biochemical, molecular and chemotaxonomic experiments were performed with cells aerobically grown on TSA or in TSB at 30 u C for 2 days. Cell morphology and dimensions were determined by transmission electron microscopy (H-7650; Hitachi). In preparation for electron microscopy, the bacterial cells were suspended in 0.85 % NaCl. Subsequently, the cells were dried on a nickel-coated mesh, negatively stained with phosphotungstic acid and examined. The motility of cells was tested by the hanging drop method (Suzuki et al., 2001) . The Gram reaction was determined by the KOH test (Buck, 1982) and further confirmed by the conventional Gram-staining method (Smibert & Krieg, 1994) . The pH range (pH 4.0-10.0 at intervals of 0.5 pH units) for growth was determined in TSB that was buffered with citrate/phosphate buffer or Tris/hydrochloride buffer (Breznak & Costilow, 1994) . Tolerance to NaCl was tested in TSB containing 0-7 % NaCl (w/v) with increments of 0.5 %. Growth on TSA was tested at various temperatures (4, 5, 10, 20, 25, 28, 30, 37, 40, 41 , 42 u C and 45 u C). Catalase and oxidase production was tested as described by McCarthy & Cross (1984) . Hydrolysis of casein, starch, Tweens 20 and 80 were tested as described by Cowan & Steel (1965) . Aerobic and anaerobic production of acids [oxidative/fermentative (OF) reaction] from carbohydrates was determined in OF basal medium (Hugh & Leifson, 1953) . Carbohydrate solutions sterilized by filtration were added at 1 % (w/v), and acid production was recorded after 7 and 14 days incubation. Anaerobic cultivation was performed on TSA using the Oxoid AnaeroGen system. Biochemical tests were performed to assess the carbon source utilization pattern by the Biolog GN2, API ZYM and API 20NE (bioMérieux) micro-test systems according to the methods outlined by the manufacturers. Susceptibility to antibiotics was determined on TSA plates by using antibiotic discs with the following amounts of antibiotic: ampicillin (10 mg), gentamicin (10 mg), rifampicin (5 mg), penicillin G (1 mg) and streptomycin (10 mg).
Cells of YW1
T were aerobic, Gram-negative, non-sporulating, short rods (0.3-0.461.2-1.5 mm), motile with peritrichous flagella. Colonies on TSA were circular, semitransparent, pale yellow and convex. The colony diameter was approximately 2.0 mm. Strain YW1
T grows at 4-42 u C, 0-3 % NaCl and pH 6.5-9.5. Optimum growth was observed at 37 u C, 1 % NaCl and pH 7.0-7.5.
Bacterial DNA was purified using lysis solution containing 100 mg proteinase K ml 21 and 1 % SDS, phenol : chloroform extractions and 2-propanol precipitation according to standard procedures (Sambrook & Russell, 2001 ). The nearly complete 16S rRNA gene sequence was obtained by PCR amplification using a set of universal primers, 59-AGAGTTTGATCCTGGCTCAG-39 (Escherichia coli bases 8-27) and 59-TACCTTGTTACGACTT-39 (E. coli bases 1507-1492), originally presented by Lane (1991) . The PCR operating conditions were similar to those described by Suzuki & Yamasato (1994) . The PCR product was purified by the PCR purification kit (Axygen) and ligated into the vector pMD18-T (TaKaRa Biotechnology) and then transformed into E. coli DH5a. An automatic sequencer (model 3730, Applied Biosystems) was used to determine the 16S rRNA gene sequence. Pairwise sequence similarity was calculated by using a global alignment algorithm, implemented at the EzTaxon-e server (http:// eztaxon-e.ezbiocloud.net/; Kim et al., 2012) . Phylogenetic analysis was performed by using the software package MEGA version 5.0 (Tamura et al., 2011) after multiple alignment of the sequence data with CLUSTAL_X (Thompson et al., 1997) . Distances were calculated by using distance options according to Kimura's two-parameter model (Kimura, 1980) and clustering was performed with the neighbourjoining (Saitou & Nei, 1987) , maximum-parsimony (Eck & Dayhoff, 1966; Fitch, 1971) and maximum-likelihood methods (Felsenstein, 1981) . Confidence values for the branches of phylogenetic trees were determined by using bootstrap analyses (based on 1000 resamplings) (Felsenstein, 1985) .
An almost-complete 16S rRNA gene sequence (1455 nt) was determined. Phylogenetic analysis based on 16S rRNA gene sequences revealed that strain YW1
T belongs to the genus Comamonas in the family Comamonadaceae of the class Betaproteobacteria. In the neighbour-joining tree ( Fig.  1) , strain YW1
T grouped among Comamonas species and formed a subclade with C. aquatica LMG 2370
T with a bootstrap value of 94 %. According to sequence similarity calculations, the micro-organism was most closely related to C. aquatica LMG 2370 T (98.5 %), C. kerstersii LMG 3475 T (97.7 %) and C. terrigena LMG 1253 T (97.7 %) and shared less than 97 % similarities with other species of the genus Comamonas. Phylogenetic trees inferred by the maximum-parsimony and maximum-likelihood methods showed relationships similar to those given by the neighbour-joining method (Fig. S1 , available in IJSEM Online).
DNA-DNA hybridization is necessary to clarify the taxonomic relationship of strains when they share more than 97 % 16S rRNA gene sequence identity (Tindall et al. 2010) . DNA-DNA hybridization was carried out between strain YW1
T and the three closely related type strains that showed more than 97 % 16S rRNA gene sequence similarity. Total genomic DNA of the five strains was extracted and purified, and the hybridization was conducted following the protocols described by Ezaki et al. (1989) . Hybridizations were repeated three times and the means of the resulting values were determined, and the reciprocal experiments were performed. The separate species status of strain YW1
T was demonstrated by the hybridization values obtained when it was hybridized with C. aquatica LMG 2370 T , C. kerstersii LMG 3475 T and C.
terrigena LMG 1253 T , which respectively showed 31.5±3.9 %, 21.6±6.6 and 17.2±4.4 DNA-DNA relatedness. All the hybridization values were below 70 %, as is recommended for the delineation of species (Wayne et al., 1987) . Based on the above DNA-DNA relatedness data, strain YW1
T warrants separate species status in the genus Comamonas.
For G+C content calculations, the DNA sample of strain YW1 T was determined by thermal denaturation (Mandel & Marmur, 1968) . The G+C content of this strain was 65.3 mol%, which fell within the range of 60.8-66.3 mol% observed for other members of the genus Comamonas (Chou et al., 2007) . For quinones determination, quinones were extracted according to the method of Collins et al. (1977) and separated by HPLC (Tamaoka et al. 1983) . Polar lipids were extracted as described by Minnikin et al. (1979) and identified by two-dimensional TLC and spraying with specific reagents (Collins & Jones, 1980) . Phosphatidylcholine and lipids containing free amino groups was identified by spraying with Dragendorff reagent (Sigma) and ninhydrin reagent, respectively. Sugar-containing lipids were detected by using alpha-naphthol reagent (Sigma). The total polar lipid profiles were identified by molybdophosphoric acid reagent. The fatty acid profiles of strains were determined according to the method described in the manufacturer's instructions (Sherlock Microbial Identification System; MIDI Corporation) (Sasser, 1997) . The cells were grown in TSB to the late-exponential growth phase, harvested by centrifugation, washed with distilled water and freeze-dried. The fatty acid methyl esters were obtained from cells by saponification, methylation and extraction and separated by GC (Agilent 6890N). Peaks were automatically integrated and fatty acid names and percentages were determined using the MIDI Sherlock MIS system (Library, TSBA6; Version, 6.0B) (Sasser, 1997 . All data were generated in this study. Values are percentages of total fatty acids; 2, not detected. Summed features are groups of two or three fatty acids that cannot be separated by GLC using the MIDI system. T is ubiquinone-8. The major polar lipids are phosphatidylglycerol, phosphatidylethanolamine and unknown phospholipids (Fig. S2) .
The detailed phenotypic properties of strain YW1
T are given in the species description below. Differential phenotypic characteristics of strain YW1
T and other species of the genus Comamonas are summarized in Table 2 . It is clear that there are several phenotypic characters that can readily distinguish strain YW1
T from other species of the genus Comamonas. Based on the 16S rRNA gene sequence data, DNA-DNA hybridization, morphological, biochemical and chemotaxonomic analyses, it is evident that strain YW1
T should be classified as the type strain of a novel species in the genus Comamonas, for which the name Comamonas jiangduensis sp. nov. is proposed.
Description of Comamonas jiangduensis sp. nov.
Comamonas jiangduensis (jiang.du.en9sis. N.L. fem. adj. jiangduensis of or pertaining to Jiangdu, the city where the type strain was isolated).
Cells are Gram-negative, aerobic, catalase-and oxidasepositive, non-spore-forming, short rods (0.3-0.461.2-1.5 mm) and motile by multitrichous polar flagella. Colonies appearing on TSA within 2 days of incubation at 30 u C are circular, semi-transparent, pale yellow and convex. The optimum growth is observed at 37 u C, 1 % NaCl and pH 7.0-7.5. Acid is not produced from any of the carbohydrates tested. YW1 is positive for Voges-Proskauer reaction and tryptophan deaminase, but negative for arginine dihydrolase, b-galactosidase, b-glucosidase, urease, gelatinase, lysine decarboxylase, ornithine decarboxylase, nitrate reduction, H 2 S or indole production. Tweens 20 and Tweens 80 are hydrolysed. Assimilates adipic acid, malate, propionic acid, valeric acid, 3-hydroxybutyric acid, Lproline, itaconic acid, suberic acid, sodium lactic acid and sodium acetate and does not assimilate D-glucose, Larabinose, D-mannose, D-mannitol, N-acetylglucosamine, maltose, citrate, phenylacetic acid, gluconate; mannitol or caprate, In the Biolog GN2 system, the following compounds can be oxidized: Tween 40, Tween 80, pyruvic acid methyl ester, succinic acid monomethyl ester, acetic acid, formic acid, a-hydroxybutyric acid, b-hydroxybutyric acid, itaconic acid, a-ketobutyric acid, a-ketoglutaric acid, aketovaleric acid, DL-lactic acid, propionic acid, sebacic acid, succinic acid, bromosuccinic acid, L-threonine, L-leucine, Lproline and glycerol. In API ZYM tests, results are positive for C4 esterase, leucine arylamidase and naphthol-AS-BIphosphohydrolase; negative for alkaline phosphatase, C8 lipase, C14 lipase, valine arylamidase, acid phosphatase, cystine arylamidase, trypsin, a-chymotrypsin, a-galactosidase, b-glucosidase, b-glucuronidase, a-glucosidase, a-mannosidase, N-acetyl-b-glucosaminidase or a-fucosidase. Cells are resistant to ampicillin, penicillin G, rifampicin, gentamicin and streptomycin. The major fatty acids (.5 %) are C 16 : 0 , summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c), summed feature 8 (C 18 : 1 v6c and/or C 18 : 1 v7c), C 17 : 0 cyclo and C 14 : 0 . The major respiratory quinone is ubiquinone-8. The major polar lipids are diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine, unknown phospholipids and unknown lipids.
The type strain is YW1 T (5CCTCC AB 2012033 T 5KACC 16697 T ), isolated from agricultural soil in Jiangdu City, Jiangsu Province, China. The DNA G+C content of the type strain is 65.3 mol%.
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